by a = -limk o tanBO/Ic, and, for identical bosons, to the elastic scattering cross section cr by o. = Sma2. If a~0, the potential is effectively repulsive, and the gas will be mechanically stable at low temperatures [4] . However, if a ( 0, a spatially homogeneous gas is unstable and Bose-Einstein condensation is predicted not to occur [5] .
It is less straightforward to determine whether a BoseEinstein condensate can be metastable for a~0 in the homogeneous environment of an atom trap [6] , but a recent theoretical investigation has shown that such a system will always undergo a gas-liquid or a gas-solid phase transition before it reaches the BEC phase transition point [7] . Consequently, it is crucial to determine the sign of a for the atomic systems proposed for attaining BEC. The magnitude of a is also important, since the elastic scattering cross section is desired to be large in order to facilitate schemes for evaporative cooling of trapped atoms [8 -11] .
The scattering length is determined entirely by the interaction potential, which in the case of spin-polarized hydrogen or alkali-metal atoms, is the X"(a) potential.
For H, this potential is not deep enough to support bound states, and is known theoretically well enough to determine with certainty that a ) 0 [12] . However, the situation is much more complex for the alkali-metal atom species. For these atoms, the triplet potential is deep enough to support many bound states. The 7Li2 triplet potential is predicted to support 11 bound states [13, 14] The frequency scale of Fig. 2(b) is obtained by measuring MpA ctpR with an optical spectrum analyzer. In order to check the consistency of the binding energy measured in this way, spectra were obtained using either v = 64 or 65 of the 1 g potential as the intermediate state. As expected, the result is independent of the intermediate vibrational quantum number, eliminating the possibility that the two-photon resonance is to a doubly excited molecular state. Similarly, spectra were obtained using either of the two dominant hyperfine levels of the upper state, evident in Fig. 2(a) . To the level of our precision, the binding energy of the ground state is independent of which of the two hyperfine levels is chosen as the intermediate state. Hyperfine structure would be of the order of the atomic ground-state hyperfine splitting of 800 MHz, but none is discernable in the ground-state spectrum. We conclude that the total angular momentum F is at least partially conserved in the Raman transition.
Significant power broadening caused by the Raman laser is observed at the highest intensities.
For the spectrum shown in Fig. 2(b) , the Raman laser was attenuated-as much as possible to reduce the linewidth, while still maintaining adequate signal to noise.
The X"(a) potential is well known since vibrational levels v = 0 -7 have been observed previously [18] . An accurate dense Rydberg-Klein-Rees (RKR) potential has been extracted from these data [13] , and improved upon by means of an inverse perturbation analysis [6] . Furthermore, the ground-state long-range coefficients C6, Cq,
and C]0 of the interaction potential have been calculated to high precision for Li2 [24] . Using this information, we can unambiguously assign the observed level to v = 10.
Moerdijk et al. [6] and Cote et al. [14] 
